Screening and identification of T helper 1 and linear immunodominant antibody-binding epitopes in the spike 2 domain and the nucleocapsid protein of feline infectious peritonitis virus.
The antibody-dependent enhancement (ADE) of feline infectious peritonitis virus (FIPV) infection has been recognized in experimentally infected cats, and cellular immunity is considered to play an important role in preventing the onset of feline infectious peritonitis (FIP). In the present study, we synthesized eighty-one kinds of peptides derived from the spike (S)2 domain of type I FIPV KU-2 strain, the S2 domain of type II FIPV 79-1146 strain, and the nucleocapcid (N) protein of FIPV KU-2 strain. To detect the T helper (Th)1 epitope, peripheral blood mononuclear cells (PBMCs) obtained from FIPV-infected cats were cultured with each peptide, and Th1-type immune responses were measured using feline interferon (fIFN)-γ production as an index. To detect the linear immunodominant antibody-binding epitope, we investigated the reactivity of plasma collected from FIPV-infected cats against each peptide by ELISA. Four and 2 peptides containing Th1 epitopes were identified in the heptad repeat (HR)1 and inter-helical (IH) regions of the S2 domain of type I FIPV, respectively, and these were located on the N-terminal side of the regions. In the S2 domain of type II FIPV, 2, 3, and 2 peptides containing Th1 epitopes were identified in the HR1, IH, and HR2 regions, respectively, and these were mainly located on the C-terminal side of the regions. In the S2 domain of type I FIPV, 3 and 7 peptides containing linear immunodominant antibody-binding epitopes were identified in the IH and HR2 regions, respectively. In the S2 domain of type II FIPV, 4 peptides containing linear immunodominant antibody-binding epitopes were identified in the HR2 region. The Th1 epitopes in the S2 domain of type I and II FIPV were located in different regions, but the linear immunodominant antibody-binding epitopes were mostly located in the HR2 region. Eight peptides containing Th1 epitopes were identified in N protein, and 3 peptides derived from residues 81 to 100 and 137 to 164 showed strong inductivity of fIFN-γ production in PBMCs isolated from type I FIPV- and type II FIPV-infected non-FIP cats. In N protein, 4 peptides containing linear immunodominant antibody-binding epitopes were identified, and 2 peptides derived from residues 345 to 372 showed strong reactivity with plasma of type I FIPV- and type II FIPV-infected cats. The Th1 and linear immunodominant antibody-binding epitopes were located at different positions in both the S2 domain and N protein. Our results may provide important information for the development of peptide-based vaccine against FIPV infection.